Introduction
Regular breakfast eating has been associated with a better health status and wellbeing at any age and promotes an overall dietary quality and nutritional adequacy. It has been shown by an increasing number of papers in the literature that children consuming breakfast on a regular basis tend to have better nutritional profiles than their breakfast skipping counterparts. The aim of this study was to investigate breakfast habits among primary school pupils and to evaluate how they perceive this meal.
Regular breakfast eating has been associated with a better health status and wellbeing at any age; this has been shown by an increasing number of papers in the literature regarding this topic in various worldwide countries with dietary habits very different one to each other's.
Keywords: Breakfast meal; Breakfast food diary; Breakfast picture A cross sectional study has been conducted in 2012 in all public primary schools in Pavia, Northern Italy. All pupils of both sexes attending the second year (aged 7.7 ± 0.4 years; range 7-8.5) were invited to complete a questionnaire, as well as a breakfast food diary and to draw a picture of their breakfast meal.
The results were encouraging since 84.3% of the pupils ate breakfast regularly every day, 7.7% almost daily while only 8.0% did not consume it regularly or skipped it. Seventy three point three percent of the pupils consumed an adequate breakfast with milk or yogurt and cereals products; many of them ate also a fruit or drank a fruit juice. Only 10.3% consumed an unsatisfactory and incomplete breakfast. Qualitative analysis of the breakfast pictures showed that most of the children (92.0%) liked to consume breakfast every day with their family and considered it a very pleasant occasion.
In conclusion, our results showed positive and encouraging data regarding the consumption of breakfast by the children in Pavia. Although the results were satisfactory, efforts should be aimed at reinforcing children's positive habits and encouraging these throughout entire life. Parents of pupils skipping breakfast should encourage their children to assume this meal to improve their dietary quality as well as nutrient profile.
Breakfast eating is important to overall dietary quality and nutritional adequacy especially among school children [1, 2] and children who report consuming breakfast on a regular basis tend to have better nutritional profiles than their breakfast skipping counterparts [2] [3] [4] . In addition, children who do not regularly eat breakfast are less likely to regularly eat lunch and/or dinner and are significantly more likely to consume snack foods, mostly between meals [5, 6] . Consuming a complete and well-balanced breakfast avoids hunger feelings in the morning [2] which can lead to nibbling snack foods, particularly those high in sugar and fat [7] .
Breakfast skipping can interfere with cognition and learning among children [2, 3] and has been associated with mental distress and impaired academic performance among adolescents [2, 8] . On the other hand, breakfast eating may improve cognitive function related to memory, test grades, school attendance and academic performance [2, 3, [9] [10] [11] [12] [13] . In addition, regular breakfast consumption among children and adolescents has been positively associated with intake of most vitamins and minerals [5, [14] [15] [16] , while those missing breakfast were more likely to be frequent consumers of unhealthy snack foods. Indeed, percentage of total daily energy intake was higher from fats and lower from carbohydrates for adolescents skipping breakfast [5, 14] . Several studies have identified a possible role for breakfast consumption in maintaining normal weight status in children and adolescents, which may have important public health implications [3] . Indeed, many cross-sectional studies have well documented a relationship between skipping breakfast and higher body mass index (BMI) [5, 6, 15, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] , whereas breakfast eating has been shown to be associated with a lower BMI [2, [31] [32] [33] . It is well known that food behaviors and food choices established in childhood or adolescence may significantly track into adulthood [2, 34] .
The aim of this study was to investigate breakfast habits among primary school pupils in Pavia, Northern Italy, and to evaluate how they perceive this meal.
Pupils of both sexes attending the second year of all the primary schools (n=13) in Pavia, Northern Italy, were recruited (n=470) in 2012. Four hundred and forty eight healthy subjects (95.3% of the entire sample) participated in the study, 52.5% males and 47.5% females, among whom 71 were from non-European countries but recently immigrated to Italy. Twenty two children, 16 Italians and 6 foreigners, refused to participate because their parents were not interested in the project. The mean age of the sample is 7.7±0.4 years (range 7-8.5).
This survey was carried out as part of a wider nutritional surveillance project conducted with the cooperation of the Education Department of Pavia City Hall, that also included investigation into the meals consumed in school canteens [35] , assessment of children's anthropometric measurements [36] , investigation of children's and families' dietary habits, children's physical activity level as well as the families' educational level and socioeconomic status and parents' BMI. We decided to select only the second year primary school pupils, as we intend to follow up the children until the last year of primary school after a nutritional education intervention will be provided by the school teachers.
The whole study was conducted with the cooperation of both the school teachers and the Education Department of Pavia City Hall. Before beginning the study, many meetings were organized together with teachers to explain the aim of the research and to request their participation.
Children's parents were informed of the purpose of the research by a letter, that was sent together with a consent form through which written informed consent was obtained from them.
Methods
This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were approved by the Ethics Committees of Pavia University Medical School.
Children's breakfast habits
Children's breakfast habits were investigated by the use of a target questionnaire previously developed that was self-administered during school time. The questionnaire consisted of three sections:
Section one (questionnaire): It included ten breakfast meal-related questions with pre coded answers, reported in Table 1 Section two (qualitative breakfast food diary): It included a food diary picture related to breakfast meal (Figure1), that the children had to complete pointing out which foods and beverages they consumed at breakfast time. Section three (breakfast picture): It included a white paper on which children were invited to draw a picture of their own breakfast.
The items of section one were developed by a team of three dieticians. The questionnaire was previously piloted on a sample of 52 children and revised accordingly, but validity and reliability were not formally tested. It took thirty minutes to complete sections one and two and about one hour to draw the breakfast picture.
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Descriptive statistics as frequency distribution were calculated. Pearson's correlation coefficients were used to evaluate the dependence relationship between variables. The statistical significance level was set to p<0.05.
From the food diary compiled by the children, we identified the various breakfast patterns and those most consumed by them (Table 2 ). About quality of meal, 73.3% percent of the pupils consumed an adequate breakfast with milk or yogurt and cereals products; many of them ate also a fruit or drank a fruit juice. The picture of breakfast was evaluated analyzing a few features suggested by a psychologist aimed at defining the breakfast significance that children ascribed to this meal.
The breakfast food diary was qualitatively evaluated. From the diary it was possible to identify the various breakfast patterns and those most consumed by the children.
Sample
Out of the whole sample, 429 children aged 7.7 ± 0.4 years (range 7-8.5) of whom 224 males and 205 females (95.7% of the pupils involved in the wider nutritional surveillance project), participated in the present study since 19 children were absent because of illness the day in which the survey was carried out.
During breakfast meal, 30.8% of the pupils ate silently, 32.2% talked with their family members and 33.1% watched the television.
Questionnaire
Most of the children (84.3%) consumed breakfast regularly every day and 7.7% almost daily. Only 7.3% of them (n=31) did not consume regularly breakfast while 3 children (0.7%) skipped breakfast every day. Seventy two point one percent ate this meal with their family and almost the whole sample (94.9%) considered breakfast a very pleasant occasion. Ninety one pupils had breakfast at home sitting at the table, 3.8% consumed it in the bed and 3.6% had breakfast out of home, at a bar (1.9%) or while going to school (1.7%) in their parent's car (Table 1) .
Sixty two point three percent of the children liked most what they usually ate and drank as well as foods and beverages flavor, while 26.7% enjoyed most family members' presence.
As far as dental hygiene concerns, 82.9% of the children brushed their teeth after breakfast consumption and 8.9% both before and after breakfast eating. Only 3.1% never brushed their teeth.
In the wider nutrition surveillance study, children's weight and height were measured under standard conditions and BMI was computed [36] . Pupils' BMI who did not consume regularly breakfast or skipped it (8.0%) showed that 25 of them were normal weight while only 9 were overweight or obese. Twenty six point seven percent of the children consumed an unsatisfactory breakfast since a few of them (13.8%) drank tea or barley coffee instead of dairy products, 11 pupils (2.6%) preferred a breakfast with toasted bread, cheese and ham and 10.3% ate only one food or drank one beverage.
The results did not show significant differences between males and females (p=0.21) and no significant correlation emerged between breakfast pattern and children's BMI (p=0. 34) showing that pupils' food choices were not affected by their weight status.
Breakfast picture
In the breakfast pictures made by the children, features needed to draw a child's profile and how they perceived this meal have been analyzed. In the picture, the stroke pencil, the layout in the paper, the size, the color of the picture showed a different way of displaying child's inner life. From this, it was possible to understand in our study the breakfast significance that children ascribed to this meal.
Pictures qualitative analysis was in line with the previous results showing that most of the children (92.0%) liked to consume breakfast every day with their family and considered it a very pleasant occasion. Most of the pictures were colored (92.3%), drawn with light colors by 52.7% of the children. More than half of the sample (54.8%) drew in the picture also their family components, 31.2% described the kitchen environment with specific details while 15.0% drew only a big cup with milk, biscuits or cakes.
In addition, about a quarter of the children (23.6%) has reported products brands in the picture.
A few breakfast pictures were reported in Figure 2 . 
Discussion
Breakfast is the most important meal of the day and makes an essential nutritional contribution to overall dietary quality. Indeed, from numerous observational studies it emerged that regular breakfast eaters had higher dietary quality compared to breakfast skippers [15, 31, [37] [38] [39] [40] .
The results of our study were encouraging given that 84.3% of the pupils ate breakfast regularly every day, 7.7% almost daily while only 8.0% did not consume it regularly or skipped it.
Numerous studies in the literature reported that those who consumed breakfast on a daily basis [37] [38] [39] showed a nutrient profile high in fiber, calcium, vitamins A and C, riboflavin, zinc, and iron, and low in dietary fat, cholesterol, and energy intake. In contrast, those who skipped breakfast were unable to meet nutritional recommendations from meals consumed throughout the remainder of the day. Overall, these studies documented that regular breakfast consumption was associated with improved diet quality and better food choices throughout the day [37] .
Our results were in line with those of the "Okkio alla salute project" [41] involving all Italian regions from which a positive trend emerged: from 2008 during which children skipping breakfast were 11% to 2012 where percentage of them decreased to 9%. Nevertheless, our data were higher than those reported in a study conducted in Tuscany region [42] on 3076 children aged 8-9 years showing that children skipping breakfast were equal to 3%. On the other hand, our results disagreed with those obtained from a study carried out in the USA [43] reporting that 20% of American children skipped breakfast as well as those in a study conducted in Santa Fe (New Mexico) [44] in students from two public primary schools in which emerged that only 75% of children had breakfast on a daily basis.
From the questionnaire it was shown that lack of time as well as lack of appetite together with sleepiness were the principal reasons for not consuming this meal. These observations were in agreement with those emerged from the last survey conducted by the Italian Institute of Statistics [45] , as well as those from a study carried out in the USA [46] reporting that commonly held perceptions of barriers to eating breakfast were lack of time and not being hungry in the morning. Also in the study conducted in Santa Fe [44] it was pointed out that lack of time was the main cause for skipping breakfast. It can be suggested that the lack of appetite might be caused by unhealthy dietary habits during the evening meal or by a dinner consumed very late in the night.
Many cross-sectional studies have well documented a relationship between skipping breakfast and higher BMI [5, 6, 15, [17] [18] [19] [20] [21] [22] [23] [24] [25] , whereas breakfast eating has been shown to be associated with a lower BMI [2, [31] [32] [33] . Our data were in disagreement with the literature and this could be explained by the fact that overweight and obesity prevalence rate in our sample was small, equal to 15.9% [36] , as well as the percentage of children who skipped breakfast was low, equal to 8%. Indeed, from 34 pupils skipping breakfast only 26.5% were overweight or obese. On the other hand, our results were in agreement with those found in Tuscany [42] showing that no substantial differences in food choices at the meals analyzed (breakfast, mid-morning and afternoon snack) were determined among normal weight, overweight and obese children, nevertheless those normal weight had a greater tendency to consume meals more regularly.
Since 32.2% of children liked to talk with their family members and 26.7% enjoyed most their presence at breakfast, we can argue that this meal represented for our children a very important moment of family sociality. On the other hand, one third of them liked to watch the television and, nevertheless this should be discouraged by switching off it, our result was lower than that obtained in Santa Fe [44] showing more than 50% of children watching the television while having breakfast.
A previous study conducted in Northern Italy [18] among 1,202 children had shown that, at breakfast time, 48% pupils consumed their meal in silence, 26% played with brothers and sisters, 18% watched television and only 8% talked with parents.
Results regarding dental hygiene were satisfactory, since most of the pupils brushed their teeth after breakfast consumption, a few both before and after breakfast eating and only a very small percentage (3.1%) did not brush their teeth. Our data were more encouraging than those reported in Spain [47] showing that of the participants in the study 9.3% never brushed their teeth.
The breakfast pattern most consumed by the children was balanced and adequate and consisted of milk or yogurt and cereals products; many of the pupils ate also a fruit or drank a fruit juice.
In a number of studies in the literature [29, 31, 38, 39, 43] , the consumption of breakfast cereal in particular was noted to contribute to an improved nutrient profile. Is has been shown that high-fiber cereals (ie, > 2 g per serving) and whole-grain products improved satiety and decrease binge eating at lunch or after school [48] . Indeed, promoting a healthful breakfast containing whole grains and fruits, as diets including nutrient-and fiber-rich carbohydrates, has been shown to lead to weight loss and reduce disease risk [37] . In addition, eating cereal at breakfast was indeed associated with an increased consumption of fiber and carbohydrates as well as with a decreased consumption of fats throughout the days, showing that cereals consumption as part of a healthy lifestyle might play a role in maintaining adequate nutrient intake [26] . Moreover, Cho et al. in NHANES III [49] showed that eating cereals (ready-to-eat or cooked cereal) or quick breads for breakfast was associated with significantly lower BMI compared to skipping breakfast or eating meats and/or eggs for breakfast. Lastly, the daily consumption of breakfast based on whole grains cereals and fruit might be protective against the onset of cardiovascular disorders and related mortality [40, 50] .
On the other hand, our results pointed out that a few children drank tea or barley coffee instead of dairy products and some others consumed an unsatisfactory and inadequate breakfast, given that they only ate one food or drank one beverage.
Breakfast pictures in which children drew their meal specifically detailed, reported the kitchen environment, used numerous colors and often pictured also their family members, confirmed that breakfast represented for them a very pleasant and enjoying occasion as well as a very important moment of family sociality.
The present study has a few limitations that should be considered. First of all, though our questionnaire was previously piloted on a sample of 52 children and revised accordingly, its validity and reliability were not formally tested. Second, since it is a part of a wider nutritional surveillance project conducted only on children attending the second year of all the public primary schools in Pavia, our results referred to only pupils aged 7-8.5 years and not to the whole children attending the five classes of the primary school.
Despite these limitations, our study also showed some strength. Indeed, breakfast meal has been analyzed from many points of view, such as by a questionnaire, aimed at investigating about the consumption of this meal, and how and with whom it was eaten; by a food diary aimed at outlining the breakfast pattern and by a breakfast picture aimed at understanding how this meal is was perceived by the children.
Conclusion
In conclusion, our results showed positive and encouraging data regarding the consumption of breakfast by the children in Pavia. Nutritional quality of breakfast was satisfactory, since this meal included dairy products, cereals and in some cases also one fruit or fruit juice and the percentage of children skipping this meal was small. In addition, pupils considered it a very pleasant occasion and enjoyed consuming it with their family members. Children's BMI did not influence breakfast consumption.
Although the results were satisfactory, efforts should be aimed at reinforcing children's positive habits and encouraging these throughout entire life. Parents of pupils skipping breakfast should encourage their children to assume this meal aiming at improving their dietary quality as well as nutrient profile.
